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Foreword

Believing that an adequate supply base is often the
kev to combat success. Colonel G. Michael Mullen
focuses in this essav on the availability of a single. high-
technology weapon svstem—the UH-60 utility helicop-
ter. In an opening scenario depicting a war in Europe in
the 1990s, he shows how shaortages of this helicopter
might conceivably occur—and the severe consequences
such shortages might mean for the overall warlizhting
etfort.

Colonel Mullen argues that current production fig-
ures for this helicopter are too low, and that US indus-
trial capability to produce additional aircraft will be
insufficient to meet wartime demands. The repair and
maintenance needs of these sophisticated machines will
be aggravated by combat atirition. The helicopter short-
age will be especially damaging because three Services
have adopted the highly versatile UH-60 to perform
various critical missions. The largest user. the Armyv. has
integrated helicopter support into virtually aii its tactical
planning: the Navy uses it to protect the fleet against
enemy submarines: and the Air Force uses the UH-60 for
search and rescue. The author argues further that addi-
tional wartime demand will come from our Allies. who
will want their own UH-60s or will request US helicopter
support missions—a demand for which the United States
has not adequately planned. To meet such demands. the
author proposes wavs tn increase inventories. readiness.
and industrial production capability. The answer
involves far more than just money. It requires careful
planning because increased industrial “surge” depends
on adequate facilities. tooling. and skilled manpower—
none of which can be created overnight.

Xi
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The author makes a strong case for increasing heli-
copter supply. but the remedies lLie suggests also apply to
other vital, high-technology weapon systems, Because we
can't afford to have our helicopters or planes grounded.
our tanks immobilized. our soldiers stranded, or our
ships dead in the water, this essav is recommended read-
ing for militarv planners.

L/l_zvu\_n_/-\

Bradlev C. Hosmer

Lieutenant General. US Air Force

President, National Defense
University




Preface

What 1 want to avoid is that my supplies
should command ne.

Comte de Guibert

Essai General deda Tocticgue, 1770

Sustainability in combat has long been recog-
nized as the chiet problem for Nortt Atlantic Treaty
Orcanization [NATO) forces facing an attack by So-
viet forces. Reviews of numerous NATO exercises
have been unanimous in citing the gravity ot the
problem with sustainabilitv. As one senior Depait-
ment of Defense (DOD) oHicial put it in 1978, after
viewing a major exercise called Niftv Nugget, “The
Army was simply attrited to death.™

The major lesson of Nifty Nugeel was that the
United States is unable to sustain its forces in com-
hat. The fact that the United States is behind in its
true warlighting capability remains o national is-
sue--mainly because the United States cannot pro-
duce the mate-iel needed to sustain a major
conventionat walt.

The bleak conclusions of Nirtv Nuggel and two
ensuing national mobilization exercises underscore
the grave problem of how the Unitea States will
supply its lorces during a mator contlict. In its plan-
ning. the United States characteristically views fu-
ture contlict as a United States versus the Soviet
Union tight. War planning. although incorporating
the military contribution of NATO AMlies. otten

xiii




xiv  Choppers Groonded Mullen

neglects to consider the materiel needed by many
Allies to conduct combat operations ina global war.
Furthermore, as the Nifty Nuggeet exercise showed,
the United States has failed to provide for the sup-
port of its own torces even as it has fatled to plan
for major equipment items and supplies teeded by
Allies. Anv major Tuture contlict with make extraor-
dinary demands on the US industrial base. which
already is insutficiently prepared for mobilization,

This essav reviews overall US preparedness to
meel its security requirements by focusing on the
capability to produce and support just one single
weapon system, the utility helicopter H-60 in its
three Service derivatives: the Armyv's UH-60 7\
“Black Hawk.” the Navy's SH-60B ~Seahawk.” and
the Air Force's HH-60D Nighthawk ™

Although addressing a single weapon svstem
makes other equipment generalizations difticult,
whal is signilicant is to recognize the extent ol the
problem with just one svstem- the very impartant
utility helicopter. used Tor so manv vital missions
by all the Services. We must recognize the fact that
solutions do exist. and that the alternative to solv-
ing the war sustainment problem is to accept the
unaceeptable—that US military forces will be de-
nied the equipment they need to tight,
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A European War
Scenario for the 1990s

Tmz US ARMY N Etroprt has lone been com-
fortable with using helicopters in close combat., De-
spite its vulnerability to enemy fire and inability (o
be tully elfective under conditions of reduced vis-
ithility. the helicopter is indispensable to Armv
leaders of the 1990s.

At the onset of conventional war in Central Eu-
rope. NATO forces are more effective than antici-
pated by prewar planners---thev hold their own
against probing. wide-front. initial Soviet assaulls.
Altrition of men and materiel is high. The Allied
Forces Central Region Commander requests and re-
ceives approval to accelerale movement of critical
combat items from US-based reinforcing units.
Among these supplies are UH-60 Black Hawk util-
itv helicopters and flight crews. These crews and
aircraft come from the most ready unit. the 101st
Airborne Division {Air Assault].

Months before, as international tensions rose.
the Sikorsky Aircraft Company received contracts
to double helicopter production rales on the last ex-
isting contracts and to meet anticipated demands of
the war in Europe. The manufacturer, with plans
already in-place to increase production. imme-
diately places orders with its subcontractors. Unfor-
tunatelv. the peacetime manufacturing process to
produce helicopters takes more than two vears, and
the Uniled States historicallv has laken bivo vears
to too! up additional production of complete

3




4 Choppers Grounded Mullen

weapon svstems. Only those helicopters in the pre-
war funded production line can be acceleraied. The
war could be over before the first reintorcing
UH-60s arrive in Europe.

At the onset of hostilities bv Warsaw Pact na-
tions in Lurope. US Allies and other Free World
countries see the danger to securite, and imme-
diatelv initiate plans for mobilization. The long-de-
laved worldwide provisioning for udequate delense
resulls in an overwhelming demand tor sophisti-
cated weapon svstems from the United Stales. the
country with weapon svstems available to meet the
immediale needs for self-detense. The United States
is tied to these countries through long-standing se-
curitv arrangements and treaties. These agrecments
do not specify logistical and materiel supporl. but
dao attest to matual concerns tor the security of
treaty nalions.

The United States needs the support of well-
equipped allied armed forces and the Allies need
the support of the United States in their mobiliza-
tion efforts. The level of threat determines the most
pressing need. In the case of Japan, the least pre-
pared of the Pacific powers. the immediate threat
during a European war is Soviel submarine inter-
diction of Japanese sea lifelines. Japan’s ambas-
sador to the United States meets with the American
Secreturies of State and Defense during the initial
weeks of the European war to demand weapons,
including antisubmarine helicopters, which he sees
as absolutely essential If Japan is to prolect its
internal and external sea lanes.’

For its part. Japan will attempt to contain the
Soviel Pacific fleet bul the Jupanese representative
also requests additional artillerv. vehicles. air




Eoropean War Scenarie ,

defease weapons.t and Black Hawk helicopters tar
its eround forces.

After heated debate within the DOD and the
State Department, both Secretaries recommend to
the President that the United States honor ils moral
oblisutions to Jupun and provide the hich-technol-
ogyv svstems demanded. Forty SH-60B LAMPS
(Light Airborne Multipurpose Svstemy U antisub-
marine helicopters and 25 H-60\ Bluck Hawk util-
itv helicopters are shipped to Jupan. along with
other equipment required to strengthen ils defense
forces,

To meet the needs of the US Navv. the Secre-

tary of Defense gives priority Lo the production of

Seahawk helicopters. Sikorsky's production fucili-
ties cannot immediatelv meel the increase. On the
authorization ot the Secretary of Detense. Sikorsky

devotes its entire resources to the production of

Seahawks, Parts and components needed tor the
Seahawks are taken trom the Armv's primary util-
itv helicopters still on the production line. Produc-
tion of Armv Black Hawks is stopped. awaiting
critical parts. Additional Armv helicopters become
“not-mission-capable™ because of parts shortages.”

Without « full complement ot Black Hawks.
commanders in the European Theater soon feel
constraints on their operations. The tempo of US
ground operations noticeably slows as the reluc-
tance to use an irreplacable weapon svstem perme-
ates the command.

The Soviets, noticing the hesitation in US
ground mobilitv. press theor newlv found advan-
tage: they attack the weakened NATO units all are
without sutficient replacements lo cover combuat
altrition.
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In this scenario. US demands for equipment
could not be met. Additional demands from under-
defended Allies resulted in multiplving the demand
that, when filled, sealed the fate of the US Army in
Furope. The results predicted by mobilization ex-
ercises in the fate 1970s and carlyv 1980Gs were vali-
dated in the 1990s.




1.
Demand for Helicopters

Ix THE PRECEDING SCENARIOL the utility helicop-
ter plaved a critical role: the helicopter is one ol
manyv high-technology devices the Armed Forees
depend on. The unique vertical takeoff. lunding.
and hover capabilities of the helicopter give great
tactical mobility to the military commander. be-
cause the aircraft is not constrained by terrain. The
United States is the Free World's primary user of
military helicopters. with more than 8.000 in the
Army. 400 in the Navy, and some 300 in the Air
Force. The helicopter proved to be a stgniticant
force multiplier in combat during the Korean and
Vietnam wars. Its special capabilities make it indis-
pensable for certain missions: without an available
helicopter. the mission usually isn't undertaken.

Helicopters, however, are expensive high-
technology weapon svstems that are not purchased
in the same relative numbers by other armed torces
of the I'ree World. Japan's sell-defense forces, for
example. have a total of 545 helicopters ol nine dif-
ferent tvpes.”

Only the Soviets have put aside aftordability to
maintain a larger {leet of combat helicopters. The
national priorities of most countries currently do
not allow for the purchase of helicopters to meet
modern military requirements. And. in the case of
many nations, onlv small purchases of any defense
items are allowed. But a pent-up demand still re-
mains tor these machines, and this demand will be

.
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realived when the national security of these nations
is threatened.

The demand for H-60s will be considered from
the view of our own torces. Potential demand by
our Allies for H-60 helicopters is difficult to define.
But since the H-60 fills a critical need for the US
military. an additional demand is likelv for this im-
portant weapon svstem to meet the need for tactical
mobilityv. The needs of US Allies cannot be met
from available inventories, and will add an addi-
tional load to our already overloaded supply svs-
tem. This conflict in supplv and demand will have
a significant impact on US Armed Forcees.

US Forces' Demand for Helicopters

The greatest user of helicopters in the US
Armed Forces is the Army. The rapid tactical move-
ment of men and supplies by helicopters has be-
come the norm. Helicopters have a significant
influence on the maneuver doctrine ot the US
Armv. and this support is an integral part in the
planning and execution of all tactical operations.

Black Hawks meet the need for increased pe
formance and battlefield survivabilitv, The aircran
is capable of performing its mission anvwhere in
the world. even in the previouslyv prohibited moun-
tainous areas of hot Southwestern Asia. Essentially
a ulility helicopter—a performer of tactical troop lilt
and front-line logistical missions-—the Black Hawk
also has been purchased by the US Armv for special
electronic warfare missions. The Armyv is planning
to phase out approximately 1.300 vintage 1960
UH-1s, and replace them with UTH-60As.
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A number of special-mission Black Hawk deriv-
atives also are being produced. Production of the
Black Hawk is expecied to extend into the 19905,

Needing a complementary LAMPS (Light Air-
borne Multipurpose Svstem) helicopter to extend
the range of antisubmarine operations, the Navy se-
lected the Sikorsky Helicopter Company as airtrame
contractor for its LAMPS I helicopter. In the
1960s. the developing technelogy in submarine de-
tection allowed the Navy to think of extending anti-
submarine warfare {ASW) bevond the immediate
vicinity of a destrover. Projecting defenses 100
miles forward of the fleet has greatly increased the
effectiveness of detecting and identilving enemv
submarines. Working as a team with a destrover. the
Seahawk greatlv enhances the fleet’'s ASW effort.
Controlled by the destrover's combat information
center. the Seahawk is a highly responsive total
weapon syvstem that detects enemv submarines at
distances that exceed the enemyv’s abilitv to etiec-
tivelv engage US forces.®

The need to replace the aging Sikorskyv SH-3
antisubmarine helicopter has generated additional
demand for SH-60B Seahawks. The new aircralt
(the SH-60F) would be used for close-in {leet pro-
tection by equipping this version with a dipping
sonar. The integration of surface and airborne ASW
operations has produced one of the world’s most
effective counter-submarine weapons,

Also creating a demand for essentially the same
airframe as the Armyv's Black Hawk is the combat
scarch-and-rescue (SAR) mission of the US Air
Force. With specially desiened equipment. the Air
Force's HH-601D Nighthawk will be fully capable for
low-altitude. adverse-weather operations. A naviga-
tion svstem, plus terrain-following avoidance radar
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and additional fuel capacitv. will increase the per-
formance of this special derivative of the Black
Hawk."

The SAR mission is critical to air combat opera-
tions. as requirements for sustained tactical fighter
support operations demand a rapid recovery of
downed air crews. The Nighthawk will replace the
Air Force's aging combat SAR helicopter fleet with
unique capabilities that make possible rescue mis-
sions into the most hostile weather and enemy anti-
aircraft environments—missions that previously
could not be flown without unacceptable losses.

The US Armed Forces established a 1985 de-
mand for 1.775 UH-60A Black Hawk. 204 SH-608
Seahawk. and 243 HH-60D Nighthawk helicopters.
These numbers represent only budget-constrained
requirements to outfit the currently planned force.
the force that is the nation’s commitment to initial
combat. Not all these aircraft would be committed
to combat. but thev would be needed to accomplish
the overall mission. {The general breakdown is
shown in table 1.} Force requirements include air-
craft designated to meet operational. training, re-
placement, and maintenance needs. "

Demands of Allies for Helicopters

While allocating resources to supplv US forces
with H-60 helicopters, the United States is ill-
prepared to help its Allies in a global mobilization.
In fact, this aid was not considered. The concern a
nation has for its defense and its perception ol the
level of threat to its freedom and security are
reflected in the amount of that nation’s resources
allocated to defense. The United States has
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Table 1
Service allocation ot H-60 assets

\umhu ()I H -H0 ll( iu opters.

I\pv Combat Units Other Units Totals
U'H-60 1441 2843 1.77H
SH-608 150 54 204
HH-60 202 41 243

Total 1.843 379 2.222

Note: Numbers are estimates of helicopters that will be
commitled to combat or be available for replacement for
cosbat losses because thev are supporting critical mis-
sions, such as training.

established its concern at a spending level of about
6 percent of its gross national product (GNP). Other
NATO countries spend less. about 4 percent: Aus-
tralia and New Zealand spend about 3 percent: and
Japan trails all industrialized nations with 1.6 per-
cent of its GNP allocated Tor defense.t!

Countries more directly threatened by the
Soviet Union spend more for defense. For example.
the People’s Republic of China spends 9 percent
and the Republic of Korea spends 9 percent. As the
threat of war increases, nations tend to greatly in-
crease their defense expenditures, historically to
levels exceeding 30 percent of GNP. Shortly before
World War I (1934-38). for example. expenditures
for armaments doubled. tripled. and. in the cases of
Germanv and Japan. even quadrupled.'* Before
1934, the average levels of spending of these na-
tions were less than 5 percent of GNP.
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As the threat becomes more real, demand for
armaments grows stronger. as reflected in percent-
age of GNP spent for defense by countries that are.
in fact, prepared for war. The countries of South-
weslern Asia are just one example: Thev are spend-
ing nearly 17 percent of their GNP for defense.
Israel and Svria are spending more than 20 percent
of their GNP for defense. while Egvpt and Saudi
Arabia are spending in excess of 10 percent. Using a
level of defense spending equal to 6 percent of GNP
as a prudeat level of concern for security. in re-
sponse to a Soviet annual expenditure exceeding 12
percent, refative levels of potential demand for de-
fense equipment of certain countries are shown in
figure 1.

w4 S — —

10 DIFFERENCE 1S AN

== =y INDICATOR OF
LEVEL OF DEFENSE DEFICIENCY
DEFENSE
SPENDING
% GNP
. S
2
us NATO ROK  AUSTRALIA JAPAN
NEW ZEALAND

Figure 1. Response 1o Soviet forces buildup
during the early 1980s
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Shortfalls in vearly spending by these major
countries represent a significant deficienov in levels
of armed forces and equipment. Countries depicted
have one thing in common: Thev are all tied to the
United States through defense treaties, These
treaties bind the Umied States to some level of sup-
port in case of attack. To what extent the United
States is obligated to support these nations with
military equipment is not defined. But during
World War I and the Korean War, and after the
Yom Kippur War, the United States responded to
requests from Allied Nations for equipment. the
same strategic assumption must be made wodav as
was made in the World War I Victory Plan: Ameri-
can materiel must be deploved to US Adlies

The United States has the Free World's largest
armament industry and greatest industrial potential,
which were displaved as tre “Arsenal of Demoac-
racy’ during World War 1. Demands for equipment
will come at the point when the Free World per-
ceives the threal to be sutficient to reevaiuate na-
tional priorities and spend more tor defense.
Mobilization of US forces. in all likelihood, will
cenerate a global mobilization of the Free World
which. in turn. will cause a huge initial demand for
US defense products.

The combat cffectiveness of anv armed force
mav be heightened by increasing its responsiveness
and mobilitv. Countries on the Pacific Rim. includ-
ing those in North America. are absolutelv depend-
ent on sea lanes of communication tor their
existence, The Soviet Navy has the capabilitv of in-
terdicting these sea lines.”?

Japan. in particular. sces the need for ASW
helicopters.t Prime Ministei Yasuhiro Nakasone, in
fact, has announced the following objectives:

® To have complete coutrol of the four straits

near the Japanese Islands.
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e To limit the Soviet Navv's surface and sub-

surface adtivities.

® T'o secure and maintain the ocean lines of

communication hetween Guam and Tokvo
and between the Stratt of Taiwan and
Osaka.in

To help attain these objectives, Japan has or-
dered two SH-60B Seahawks tor evaluation as its
ASW helicopter.”

Like Japan, Australio and New Zealand are
dependent on the sea tor their economic well-beinge.
Australia sees its commitment to the ANZUS Pact
as imposing the obligation to provide tor its own
defense. Inaddition to the practical peacetime ben-
etits of the Alliance to both countries. Australia rec-
ognizes that the defense relationship with the
United States gives substantial grounds {or conti-
dence that in the event of a fundamental threat to
Australia’s securityv. US military support would be
forthcoming.

The number of H-60s needed by these Pacitic
nations is difficult to determine, but a definite
shortage of these weapon svstems exists, At the es-
calation of world hostilities. the demand will be im-
mediate. Vital to our own security is the support ol
equipment needs of countries that will, in turn.
support our objective of deteating Soviel asgression.
Because our high-technology weapon svstems are
the best in the world, our Alies will want and ex-
pect nothing less. Given the capabilities of the
SH-60B Seahawk, it will be on the top of the want
list of those nations threatened from the sea.

Demands of Combat

Following the provisioning of US Allies, H-60s
will be in great demand for replacine combat losses.
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Manv scenarios and simulations indicate the tikeli-
hood of high combxt tosses. Loss rates tor helicop-
ters during the Yom Kippur War. the Falklands
conflict, and Grenada. tor exampleo and Soviet
losses in Afchanistan, indicate that attrition in
cround combat will be high. The Roval Navyv lost
more than 20 helicopters during flight operations in
the short war in the Falkland Isiands.

Attrition rates for UH-60s envaged in ground
combat operations in a conventional war in Central
Europe probablyv will be i excess ol 60 per month.
Projecting from the Falklands battles. operational
losses for extended AS\V operations in the North
Atlantic and Indian oceans and the Mediterranean
Sea will exceed 10 per month. The US Air Force
will have significant losses of HH-60D helicopters.
because the SAR mission is particularilv dangerous:
HH-60D Tosses also will exceed 10 per month.
These attrition figures represent approximatelv 7
percent of the initial aircraft engagced in combat op-
erations. plus noncombat losses for the total fleet.
This attrition rate is very conservative. but it serves
to illustrate the problem.

Combat losses are not the onlyv cause of aircraft
nonavailability.

Normal maintenance and repair of these high-
technology machines add significantlyv to their non-
availabilitv. Peacetime flving rates drive the need
for repair parts: the Army will purchase enough
parts to keep 75 percent of the fleet in the air il each
aircraft flies approximately 14-20 hours per month.
Wartime flving hours are considered to be a mini-
mum of 76 hours a month.-»

At Fort Lewis, Washington, testing ol the
Armvs tirst divisional aviation brigade was at a rate
of 180 hours per aircraft a month. It represents a
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major increase in peacetime flving rates and
significantly will increase the tiving hour-based de-
mand for repair parts. Demand tor H-60 helicopters
will start as the level of hostilities reaches the point
where alo nations become alarmed. US Allies. many
without a defense industrial base. will need to up-
arade their military torces. Thev logicallv will turn
to the most powerful Free-World force with re-
quests to buy high-technology weapon svstems. n-
creased operations and combat losses will result in
high demands for spare parts and additional H-60s.




2.
Initial Wartime Supply

Ix‘ A CENTRAL ECROPEAN CcONFLICT, the helicop-
ter shortage resulting from the diversion of Black
Hawks to US Allies would be onlv one example of
equipment deficiencies that will reduce conven-
tional combat capabilities of the US Armyv, Un-
doubtedliv. other kev items of equipment would be
diverted. Decistons to denv the Armyv some of its
priv._aryv weapons would be necessary and correct
for the overall war effort. Shortages. and the fact
that demands could not be tilled quicklv. would be
caused by decisions made in response to other na-
tional priorities during the preceding 30 vears?! -
decisions that were neither necessary nor correct.

Shortfalls in equipment needed to sustain com-
bat operations would be predictable. for the United
States had deliberately allowed its industrial base to
decline. A weak defense industrial base ensured
that US Armed Forces would not be able to contain
a major thrust by Warsaw Pact countries.

On 29 December 1980, the US Congress recog-
nized the seriousness of problems with the defense
industry base. That was the dav when Rep. Richard
H. fchord (D-Mo.} presented the report ol the De-
fense Industrial Base Panel of the House Committee
on Armed Services for the 96th Congress. In his let-
ter of transmittal. lchord wrote,

The panel tinds that there has been a serious de-
cline in the nation’s defense industrial capability
17




18 Choppers Grounded Mullen

that places our national security in jeopardv. An
alarming crosion of critical industrial elements,
coupled with a taushrooming dependence on for-
eign sources for critical materials, is endangering
our defense posture at its very foundation. =

How far has the industrial base declined?

To the point where recovery is going to be ex-
pensive, and long in coming. Loren Thompson, a
consultant to Congress on national sccurity atfairs,
adds the following emphasis to the long-term nature
of the problem of the declining US industrial base:

The inauguration of President Ronald Reagan pre-
sages a period of substantiallv increased defense
spending. Within both the new administration and
the new Congress there is widespread agreement
that the crosion of American military strength must
be halted, and that means much laraer defense
budgets. However, many proponents of increased
defense spending erroncously assume that the
American economv is able to convert substantiallv
more defense dollars into substantially more de-
fense with little difficulty. In fact. the abilitv of US
industry to expand defense production significantlv
anv time soon is very much in doubt. and the rea-
sons why are not hard to identify

These defense industrial base problems are di-
rectly attacking the primary source of US military
strength. according to United States Military Pos-
ture for FY 1983. Any major confrontation with the
Soviet Union. the report states,

would place extraordinary demands on war mate-
riel critical to sustaining US force. A strong indus-
trial base. capable ot rapid expansion, is therefore
critical to both deterrence and defense. .
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Over the vears, there has been little improvement in
the capabilitv of the detense industeial base to roe-
spond to potential wartime requirements . new di-
rections proposed by DOD will take several vears 1o
implement. but it vicoroushv pursued should resalt
in a surge capabilitv tor reluted combat cssential
materiel and an enhanced US sustaming ca-
pability

The tnited States is not prepared for conven-
tional war simply because it cannol sustain its
forces. nor replace equipment within any prudent
tine ame--equipment that predictably will be lost
on the battlefield, along with the operational ca-
pability it affords.

Specificallv, Black Hawk helicopters will not
be available in Europe to replace losses: industry
cannot produce additional airframes fast enough to
cover those fosses. This lack of production ca-
pability will be an additional difficulty tor the com-
mander already burdened by a shortase ol other
critical items.

Most equipment used in training tor combat
will be in short supply after the first weeks of com-
bat. The central issue here is whether the rate of
production meets the need to sustain combat opera-
tions.*”

Without doubt. the United States eventually
can outproduce any potential adversary. Time be-
comes the primarv factor—time to recognize the
threat. time for the Government to contract for muone
defense items: time for contractors to let contracts:
tite for subcontractors to set up and manulacture
components for the prime contractor: and time to
produce the weapon svstems.

Given ample time for all these process delavs
before the first dav of hostilities. the US economy
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would be able to supply US needs. as well as the
needs of US Allies.

The shortfall in H-60s is shown in figure 2. By
starting combat operations with only sufficient heli-
copters to equip the forces in being at that time, at-
trition guarantees shortfalls until vears later. when
US industry can overcome the losses due to combat.
The graphics demonstrate both the immediate prob-
lem and the eventual solution. The shorttall for the
commander in Europe will exist if inventories on
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Figure 2. UH-60 inventory production and attrition

Notes:
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hand at the beginning ol the war are not sullicient:
and insufficient inventories will exist when peace-
time requirements are less than warlime needs.
DOD procurement plans that should include realis-
tic approximations of the total needs of combat fto
include the requirements of Allies). but in fudt
provide onlyv what is needed to fill peacetime force
level needs of the US Armed Forces, guarantee that
the commander will fight without sufticient atrcraft.
once attrition begins. Combat consumables. such as
ammunition. have long been planned tor. using a
method that calculates inventories needed to cover
the demand required from the onset of hostilities
(D-dav} to the time that production can meet com-
bat expenditures {P-dav).

Although not directly applicable to complete
helicopter inventories, this D-dav to P-day planning
concept (tfigure 3) does emphasize front-end

~~~~~~ R e
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WAR REQUIREMENT
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HELICOPTERS 300
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200 H
wod L1 L //»-—P‘FIODUCTION
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MONTHS

Figure 3. D-day to P-day concept

Notes:

o P-dav is the dav production meets the needs ol sustained
tombat,

2. The curve of the wartime reguirements Hine is historicatlv die
rived and shows the initial build-up ot intense combat tollowed
by some drop-ott in attrition to a steadh state level
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requirements for sufficient inventories to cover ini-
tial losses. As published in the Mav 1981 Comp-
troller General Report to the Congress. -7 the D-dav
to P-dav concept shows the ditference in peacetime
and wartime requirements. To sustain any torce in
war. all classes of supplies must be available 1o re-
place losses.

Unlike the D-dav to P-dav view. H-60 helicop-
ter production is geared to produce quantities to Lill
the needs of current force levels,

Production Rates of H-60 Helicopters

The H-60 totals are based on needs of U'S forces
to meet current force requirements. Production rates
vary from 4 to 15 per month. and production will
end in the earlv 1990s.

Programmed production of H-60 helicopters for
the 1980s and into the 1990s is designed to fill an-
ticipated requirements. If war breaks out betore the
end of production. production rates mayv have to be
increased to aceelerate the initial force-fill and to
replace combat losses. I war breaks out after the
initial contracted buv. production must be restarted
to cover combat losses. Anv additional helicopters
required to fill the needs of other than the current
US force structure will require even greater produc-
tion rates.

How responsive the manufacturing svstem is to
the needs of the nation’s defense is the central issue
of conventional warfare sustainabilitv. Considerable
evidence exists that industry will not be responsive.
Manutacturing weapon svstems is o lengthy proc-
ess. The speed at which the prime contractor and
his suppliers can increase the rale of production is
limited by the complexity ol the svstems, materials
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used. special tooling required to work the material,
and the high level of skills demanded of the work
force.

Dr. Jacques S. Gansler, vice president of The
Analvtic Sciences Corporation in Washington, DC.
notes in his comprehensive studv, The Defense In-
dustry, that American industry simply cannot
quicklv meet the materiel needs of combat. Gansler,
a former Deputy Assistant Secretary of Defense for
Materiel Acquisition. writes,

The industrial base of US defense is becoming both
cconomically inefficient in the production of de-
tense materiel and strategically unresponsive in
terms of the production speedup required 1o meet
an cmergency.-

Problems of the industrial base are many and
have become apparent in both the public and pri-
vate seclors.

Priorities and Planning
for Sustaining the Force

Responsibility tor maintaining a ready and re-
sponsive defense industey clearly rests with the De-
partment of Defense (DOD).»

Unfortunatelv, the Delense Department has
failed to ensure industrial preparedness. The free
enterprise svstem does not deliberately produce
products it cannot sell, nor does it maintain in re-
serve a nonproductive expansion capabititv in case
the national government decides to accelerate pro-
duction. Industrial responsiveness must be paid for:
the United States failed to buv responsiveness and
bought, instead. the “short-war™ assumption' that
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emphasized forces in being and reflected little con-
cern for the industrial base. The decline from a fullv
mobilized nation to one with extremely limited mo-
bilization potential occured over a 30-vear period.

As the overwhelminglv major holder of nuclear
weapons in the 1950s. the United States knew that
it had to have an alternative to the singular nuclear
response to aggression. It therefore maintained rela-
tively large standing conventional forces and
funded industrial facilities to support anyv war
effort. During the Korean War, the US Armed Forces
were served by remaining World War 11 facilities:
with the exception of certain tvpes of ammunition.
the industrial base was sufficient.

In the 1960s, the intensity of the Vietnam War
increased. materiel was supplied essentially on a
business-as-usual. lowest-cost basis. The slow
build-up in Southeast Asia did not require a surge
to meet needs. As the war progressed, without a de-
clared emergency. contracts were let with regard
only to price, often to unqualiflied bidders. Manv
qualified and designated ' planned mobilization
producers.”” who had made previous agreements
with the Government for war production. were ig-
nored.*

The planning effort that the defense industry
had expended under existing mobilization regula-
tions did not count in the competition for contracts
during the Vietnam War. The lack of a connection
between predesignated mobilization suppliers and
companies that obtained contracts ensured an in-
dustrv-wide avoidance of that program. After the
Vietnam War. contlicting national priorities led to a
further reduction in concern for the industrial base.
Decisions made on price. while often economicallv
sound. were the cause, in part, of the final demise
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of the defense industrial bhase. Some industries went
to where the money is——the commercial market.
The decline of American industry continued
through the 1970s largelv because of the DOD's lack
of financing of industrial preparedness, and re-
liance on the assumption that anv war to be fought
would be short and industrial mobilization would
not be needed.

The short-war concept assumes awav any prob-
fem with industrial preparedness. Funds need not
be spentl on preparedness for a war that is so vio-
lent, and with attrition rates so high. that battles lasl
only a few weeks. Such a war is far too short to re-
quire a national mobilization. To turther ensure that
funds are not allocated for the industrial base. the
short war is assumed to start without sufficient
warning to allow anv production increase. The
short war will be fought with the “force in being™
and with whatever stockpiles of materials are avail-
able.

This short-war assumption in planning has had
a significant impact on funding the defense indus-
trial base. Most directly affected by this scenario are
criteria for estimating the size of the country’s in-
dustrial base.

Industrial base-sizing is the single most impor-
tant factor in determining the size of production fa-
cilities for new weapon svstems being acquired. as
well as funding maintenance and modernization of
facilities producing equipment under existing pro-
grams. Defense guidance steadilv eroded the indus-
trial base size trom that required for total
mobilization in 1977, to that required to support
wartime requirements bv 1979, This aspect of de-
fense guidance finallv reduced base-sizing criteria
in 1980 to a level required to support peacetime
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requirements. with the added emphasis that this
peacetime production would be at the most
economic production rate.

The steady reduction in the size of the indus-
trial base ensures little or no industrial surge or
quick start-up to meet the demands of war: it plans
{or production that is going double shifi simphv to
fultill peacetime contracts. Problems associated
with an undersized industrial base have been recog-
nized. and addressed in recent defense guidance.

As conceived. this DOD policy of funding only
the most cost-effective production lines does save
monev in the short run. but it also is verv short-
sighted. One of the easiest methods of ensuring
some sort of measurable surge capability for anv ac-
tive production line. and a method used for vears in
Government cortracts. is 1o plan on the addition of
second and third work shifts as part of that surge
capabilitv. Simplv hiring more people to work in a
factorv. however, is not necessarily the complete so-
lution to increasing production: the largest problem
lies with the ability of subcontractors to provide
components and materials.

Without committed and planned subcontractor
effort. surge capability is not possible. Manv gov-
ernmental agencies concerned with a responsive de-
fense industrial base have identitied other major
problems with that base. These problems stem pri-
marily from faulty planning under the DOD Indus-
trial Planning Program (IPP). These {aults include
the following:*

® Unrealistic assumptions about availability of

materials. tacilities, and equipment.

® Liltle or no information on second- or third-

tier subcontractor capabilities.

e —a .
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® No identification of funding {or industriul
preparedness  measures.

e Problems associate d with mobilization being
assumed away.

Problems with Subcontractors

Supporting anv major defense contractor are
hundreds of individual companies under sub-
contracts to manufacture parts and components or
supplyv materiel to the prime contractor. The sophis-
ticated H-60 helicopter series is made ap of hun-
dreds of thousands of component parts: these parts
are manufactured in production facilities that re-
spond to real-world problems of manufacturing. as
does the prime contractor,

Problems with manpower., materials, facilities.,
tools. and other supplies are magnified throughout
the industry. The overall elfect is a large delav in re-
spanse time. However, production delavs due 1o
subcontractor shortcomings generaliv are not the

most serious probiem

Problems with Suppliers

Very few delavs in the industs can exceed the
delav of metal fabrication. Even if the Sikorskyv Avi-
ation Companv has the necessary people, facilities,
and tooling in place, it must wait up to 46 weeks for
aluminum extrusions. 115 weeks for large titanium
forgings. and 36 weeks for titanium shect and
plates®

These lead times have increased considerably
for manv reasons, The Federal Government's un-
coordinated elforts at times create greater problems.
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For example. Federal pollution standards and cer-
tain wilderness preservation programs have
devastated the metal industry, The fact that forging
manulacturers use large hammers, causing noise
and vibration levels exceeding standards of the Oc-
cupationg! Safetv and Health Agency (OSHA)L has
caused a portion of the forging industry to feave the
business or move out of the country to be competi-
tive in price.t

Acquiring forgings necessary for production
has become increasinglv more difficult for prime
defense contractors. Solicitations tor forgings often
are for small quantities of special Hems. As manv as
40 percent of {orgings suppliers do not bather to re-
spond to Government-related requests,

The result is significantly increased lead times.,
often from foreign sources, that almost doubled dur-
ing 1976-80 An example is o titanium bolt: In 1976,
32 weeks were required for delivery: in 1980, deliv-
ery took 62 weeks. In 1985, 26 weeks delivery time
was required even in a period of limited demand.
The lead time required for basic components and
parts has become the most significant tactor in the
decrease in responsiveness of US industry,

As an additional note, despite recent corrective
legislation, the US Government often does not pav
its bills on time, which can mean the difference be-
tween life and death for small contractors who sup-
plv vital materials. The interest on monev borrowed
by the small contractors to cover the month-and-
a-half delav in pavments often means that they do
not survive or, at least, are not interested in future
Government business.

American industry responds to profit and loss
as the economic svstem dictates. To be successful in
the defense industry, a company must produce effi-
cientlv those items specified in a contract. The
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abitity to rapidly surge production is based on hav-
ing materials, facilities, and manpower readily ac-
cessible. Pre-stockage of items necessary for
production is costly but necessary {or surge. In this
case. cost savings also divectly Iimit surge ca-
pabilities. Because long lead times are required tor
critical H-60 helicopter components. anv increase
in production must be defaved by these lead times.
Limits exist to what a contractor can do. even if
lead times for necessary supplies were reduced:
these limits include the availability of facilities,
special tooling, and sKilled manpower.




3.
Solving the Problem

Bl'i(ﬂ\('ﬁli OF 1TSS PROCUREMENT POLICIES, the
United States—the strongest economic power on
earth—is destined to field a military force that can-
not relv on the bulk of its potential cconomic and
industrial strength. The United States has provided
sophisticated weapon svstems. but has neglected to
ensure that resupply will be available throughout a
conventional war. The country's inability to sustain
the force will ensure a reduction in combat effec-
tiveness—a reduction it can ill afford.

H we are to win, the best possible weapons
must be available for the duration of the conflict.

A system that currently mav not be sustainable
in combat is the H-60 helicopter. Some methods are
possible. however, for increasing the availability of
this aircraft during an extended contlict. Interaction
of low initial inventories, and a slow response of
the production base of the H-60, are causes of the
problem of short supply. With an already short sup-
plv. demand increases are manifested in wartime
needs of US Allies and in our own attrition {from
combat.

Thus the solutions suggested here are designed
to increase initial inventories and to shorten the
titne required for industry to increase production.

Solutions cannot directly address the problems
associated with US Allies. as the problem is ill-
detined and shortfalls are potentially huge. Putting

3
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our own house in order and acknowledging our ob-

Ligations to our Allies will. at least, start the process
g |

of preparing for a possible extended global contlict.

Increase Surge Capability

Preparation tor sustained combat requires o
combination of standing forces and industrial readi-
ness. Industrial readiness alwavs will be linked to
the health of the US industrial base. To enhance the
short-term capability of the United States to sustain
its forces, the defense industry should be funded to
purchase complete sets of long-lead-time compo-
nents. before these components actually will be
used in the assemblv of critical weapons. in this
case H-60 helicopters. s

[nitiallv requiring up-front monev, this proce-
dure represents a purchase carlv in the production
run of all long-lead-time components, 1o be used la-
ter in the manufacturing process. and provides sig-
nificant cost savings through the purchase of
cconomical lots. This stockpile of components will
ensure that while the production line is operating at
[ow rates it can at least surge to produce already-
contracted-for aircraft.

Additionally, as long as H-60s are in the mili-
tarv force structure, additional inventories of long-
tead-time items should be purchased and main-
tained. to ensure a planned rapid-expansion ca-
pabilitv, even if initial production has ceased.
Eventuallv, these components would be used as re-
pair parts. as the future replacement for the H-60 is
phased into the US Armed Forces. Beneliting from
this earlv buv would be the subcontractors. who
could get orders in sizable quantities to set up
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efficient production of larger orders and take advan-
tage of the opportunity to increase profit without in-
creases in cost to the Government.

Increased opportunity for profit will invite
more competition and reduce the no-bid level on
subcontracted items. Given the cvclic nature of the
aerospace business in the 1970s and 1980s. planned
early buvs during times of slack commercial busi-
ness would strengthen the industry. Along with the
early purchase of long-lead-time components, the
additional expense ol not using the most
cconomicaltly efficient peacetime production
schemes also must be accepted. and business must
return to the concept of the single wark shift tor
manufacturing.

This move will permit regaining the inherent
surge capabilite available in allowing for the addi-
tion of manpower to operate existing tooling and
production facilities. to increase production rates in
times of emergency. This surge capability, coupled
with available long-lead-time components. would
provide a rapid increase in production rates. Plan-
ning for wartime production within the total heli-
copter industry also must include international
production facilities.

It the capabilitv to manutacture components for
the H-60 exists. we should plan to use it. We should
know the specific capability and. it possible. let
premobilization contracts. I certain portions of the
US industrial base have gone overseas, particularly
if foundries have found business conditions better
in the Far East. the use of these facilities must be
coordinated. as long as we are deficient. The use of
allied facilities in the case of mobilization will
require government-to-government cooperation and
planning. Reduction of leadtime bottlenecks to
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production, especiallv for small air-transportable
forgings. would greatly increase surge capabilities.

Increase Inventories

A time lag alwavs will exist in surging produc-
tion lines: therefore. the United States must have
sufficient aircraflt on hand to cover this interval.
Providing additional aircraft to units is a method
derived from the D-dav to P-day concept designed
to offset initial combat loses. Without additional
aircraft. committed combat forces cannot be sus-
tained. Anv method that provides additional re-
sources to field commanders contributes
significantly to solving the problem of certain H-60
shortfalls after the first davs of war,

Using substitute aircraft is an excellent method
of adding to existing inventories.'" Adding more
H-60s to inventories is the best method. but it mayv
not be affordable. To be effective. substitution must
be done now to give commanders the needed confi-
dence in working with substitute aircraft.

Crews. maintenance personnel, and supply svs-
tems should be combat-readv and in place to sup-
port the surrogate. The middle of the war is not the
time to introduce a substitute for the H-60: any air-
craft used in combot also must be part of the train-
ing for combat. Given the alternative to
substitution—that is. to do without—the idea of
designating an aircraft to be issued in lieu of the
H-60 has merit.

Now is the time to substitute aircraft, and the
aircraft should be the one that the H-60 is to aug-
ment or replace.




Solvine the Problem 40

For the Armv. it would be the UH-1H: for the
Navv, it would be the SF-2 or HH-3: and for the Air
Force, it would be the HH-3. These other aircratt are
fullyv capable of pertorming a portion of the mission.
although not with the lilt performance or speed of
the H-60. Fortunately, not all missions require all
the performance of the H-60; the substitute could
relieve the H-60 of all but the most demanding mis-
sions.

The Armyv requires a utility helicopter that is
basicallv a good-weather vehicle for litting troops
and supplies. This mission has been pertormed by
the UH-1H for vears. although not to the degree and
speed of the UH-60. and without its special sur-
vivalibility. Because of the increased lift perform-
ance of the Black Hawk, fewer UIH-60As are
required to pertorm the unit mission that had been
performed by the UH-1H.

Essentially, the total mission to lift the assault
elements of an infantrv company in a single Lt was
given to 13 UH-60As. as opposed to 23 UH-1Hs.
Frontloading the combat aviation companies ot
Army units allows them to perform their assigned
mission longer. so cach company should retain an
additional 20 percent UH-60A equivalent over its
current full combat authorization. In the case of a
combat aviation battalion’s lift company. five addi-
tional UH-1Hs would give the unit sustaining ca-
pabilitv. Costs. however. are associated with this
procedure, such as additional unit-level complexity
and operational equipment incompatabilities of
speed, load. and operating envelope.

But similar-size units., with more complex
maintenance and operational loads. are found in the
divisional cavalry squadron. Because UH-1THs will
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be assigned to the aviation battalion, these addi-
tional aircraft should give little maintenance prob-
lems at that level. The 20 percent increase should
be applied to all combat and medical evacuation
unils. Authorization must be done now. to ensure
that operations, maintenance. and supply personnel
and svstems have the benelit of training for combat.

Owing to shipboard constraints and the disper-
sion of SH-60Bs in small numbers throughout the
fleet, the addition of SH-3s on board aircraft carriers
and destrovers mav not be teasible. The Navy
should retain the 20 percent SH-60 equivalents on
shore and deplov these aircratt regularly. As with
the Armyv, the additional complexities in training
and maintenance inherent in using other tvpes of
aircraft will not overcome the benefits of having an
aircraft to do the ASW mission. To provide a degree
of combat sustainment. the Air Force also should be
authorized an additional 20 percent of HH-60D sub-
stitutes.

US Allies also must be equipped for combat,
and, if their needs become known. older but still ca-
pable aircraft should be provided to fill their imme-
diate requirements. US policy decisions on
fulfilling allied demands should be made carlv. to
allow them to know the tvpes of equipment they
will receive. Foreign military sales, co-production.
or total production overseas should be encouraged.
to help US Allies build their prewar inventories.
Anv shortfall, US or allied. will degrade the total
global war effort.

A program similar to the US Air Force Givil Re-
serve Aircraft Fleet (CRAF) Program should be initi-
ated. The CRAF Program essentially pavs for
modifving civilian carrier aircraft, to alfow ecasv
conversion to military ase as cargo aircraft in the
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event of a national emergency. The Air Force also
pavs for the cost of operating the modified aircraft
at the additional weight. This cooperative effort be-
tween public and private sectors is designed to
provide the Air Force with a readilyv available airlift
asset ¥

The lack of success of the CRAF program - few
aircraft have been modified- —does not detract from
the concept. Following the Soviet example the de-
sign of future aircraft should include civilian and
military market considerations. Applving the CRAF
concept to the UH-60 program would pay great divi-
dends. in terms of existing UH-60 inventories at the
beginning of a war. On one hand. Nighthawks and
Seahawks are too complex to be easily converted
from a stripped-down civilian model to their mis-
sion configuration.

On the other hand. the Armv's Black Hawk has
much in common with a civilian aircraft. The
UH-60A. of course, does have purely military com-
ponents that would not be necessary for a civilian
operator. Armor plating, ballistic tolerant control
tubes. and redundant sub-svstems are not necessar-
ilv high on a civilian overator's list of desirable fea-
tures. But the superior performance of the aircraft at
high altitudes. and its speed. excellent internal and
external lift capabilities, and wide cargo area have
civilian application.

The Civil Reserve Helicopter Fleet (CRHF) Pro-
gram should pav for the difference between the ci-
vilian and military versions of the Black Hawk. The
CRHF Program also should allow the sale of civilian
aircraft to US commercial operators who. under the
powers of the President after declaring a national
emergency. would make the aircraft available to the
Armv. The reconversion of the aircraft for military
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service wordd require minimum ettort. i necessary
components for conversion were set astde.

Benefits from such programs ¢o bevond the
avaifability of additional aircratt and extend into lo-
gistical support for the whole aircratt teet, N civil-
ian operator fiving an expensive helicopter must Hy
a great number of hours to get a reasonable return
on his investment. The commercial operation usu-
allv fogs up to 10 times more vearby tlight hours
than the Armyv. This acceleration of flving adds
greatlv to the reliabilite, availabilitv. and main-
tainabilitv (RAM) data on the atrceaft. RAN data
will altow the Armed Services to better plan their
wartime maintenance programs. More Hyving hours
generate a greater demand for parts. which. in turn.
are manufactured and stocked. Reqriests tor parts
provide additional data that can be used to make
important decisions about repair-parts stock lev-
els.

The cost of the CRHY Program is high. But it
appears to be an ideal wav to have the private sector
subsidize the DOD war reserve. and help increase
overall force readiness.

Increase Readiness

Availability of parts and an efficient mainte-
nance operation translate directly into additional
mission-ready aircraft. For the commander. mission
accomplishment is what ultimatelv matters. A mis-
sion not completed—whether it be {or fack of main-
tenance. or shortage of parts—is still a mission not
accomplished. Thus. the existing maintenance svs-
tem must be made more efficient. particularly in the
arca of availability of repair parts, and maintenance
evacuation of helicopters. Repair parts become
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available as demand histories are built up. and parts
are stocked to the levels necessary to meet future
needs.

Establishing a sound base on which to make re-
pair parts stocking decisions requires data reflecting
parts needed for extended flving hours. Parts infor-
mation generated from exiended tlight operations
under the CRHF Program will benefit the informa-
tion base. but only to the degree that the size of the
CRHF fleet and the missions flown approximate the
entire H-60 population. Military tlving hours must
be increased. to increase the repair parts data base.

Without a great deal of flving over an extended
period. the United States will have a peacetime
parts supplyv in a wartime situation. Thus. the mili-
tarv {lving-hour program should at least double.
Along with increased demand for parts. stored parts
must become more visible to all maintenance levels.

Currentlv, the Army authorizes the lowest avia-
tion company level to stock parts if demand war-
rants stockage and the company is authorized to do
the work. Efforts must be made to increase the
availability of parts by increasing the level of aware-
ness as to which unit has which part. The informa-
tion currentlv is available: but no procedures exist
for rapidly exchanging parts information across unit
lines. The use of computers for inventory control
and data links between Service maintenance units
and commands will increase the efficiency of the
parts svstem: this syvstem also will result in an in-
crease of aircraft available Tor missions.

Some components are tracked from the factory
to the unit because of their high cost: the informa-
tion svstem described here would provide a like
visibility to parts stored at the unit level, thereby in-
creasing parts usage and operalional readiness.
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Force sustainment can be greatly enhanced by in-
creasing the efficiency of the militarv repair-and-
rebuild svstem.*

One of the largest sources of repair parts and
components is the aircraft in the fleet. Controlled
substitution of repair parts and components from
one aircraft to another is a time-honored method of
increasing operational readiness of weapons.
Damaged aircraft must be included in the substitu-
tion scheme: helicopters are rarely a total loss. but
often are damaged to the point that they no longer
are combat readyv. To increase the efficiency of the
repair-and-rebuild svstem, a method of assessing
the degree of damage to a helicopter and its critical
parts should be implemented. After damage assess-
ment, the parts inventorv control svstem would be
used to help decide what to do with the aircraft.
Critical parts that are determined to be airworthv
would be transported to unit rebuild facilities or the
industrial plant needing the parts to complete its
work.

Close parts control, repair-and-rebuild coordi-
nation, and damage assessment will require a relook
at positioning and manning of maintenance units.
Essential elements currently in the force structure
potentially can make the greatest contribution to
combat sustainability. Results of calculations for de-
termining combat loss and resupply are shown in
figure 4. As indicated. a large increase in initial in-
ventories, combined with an increase in mainte-
nance capabilitv and reduced industrial response
time, can make a significant difference in the ability
of the United States to sustain combat operations.
Fven with the incorporation of recommendations,
several shortages are noted if demands of Allies are
included.
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Figure 4. H-60 supply and demand
Notes:

1. Even with a civilian reserve helicopter fleet {CRHE) ot 250
units, and an additional 20 percent increase in H-60 equivalent
helicopters, an additional industrial surge would be necessary
to atlow production of 10 units per month at M-dav plus 6
months,

2. Factors used in the simplified attrition model were estimated
by the author of this essav to iltustrate the relative nature ot the
prablem and the impact of suggested solutions.

Efforts to recover from the short-sighted view of
conventional war will be expensive, but thev will
result in a commitmenti {o sustained combat opera-
tions. In a shorl war of high attrilion, the Soviets
have the advantage because their equipment is on
hand.+

Solutions provided for the H-60 series of heli-
copters will narrow the gap between wartime re-
quirements and peaceltime production for this
particular equipment. Surelv. similur principles ap-
plv more generally to the whole matter of improv-
ing sustainabilily by increasing surge capability,
building up inventories, and sharpening readiness.
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Civil Reserve Helicopter Fleot

dav marking the onset of hostilities
Department ot the Armyv
Department of Defense

letter designating “lighter” tvpe of aircralt
in US military terminology

aross national product

letter designating “helicopter” type ol air-
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